Regulation of G418 selection efficiency by cell-cell interaction in transfection.
We attempted to establish the optimum conditions for the calcium phosphate (CaPO4) precipitation protocol by counting G418 resistant (G418r) colonies after transfection of pSV2-neo DNA into BALB 3T3 cells. The amount and molecular size of carrier DNA, number of plating cells, treatment period of DNA-CaPO4 precipitates and expression time of G418 selection were found to be important factors in the induction of G418r colonies. Six G418r clones were derived from BALB 3T3, NIH 3T3 and FRSK cells, and cocultured with G418 sensitive (G418s) parent cells in G418 medium. The colony formation capacity of all G418r cell clones decreased with the increasing number of plated G418s cells. Cell-cell contact appeared to be necessary to reduce the colony formation of G418r cells, and contact-dependent G418r cell killing was probably not related to gap junction formation. Contact-mediated cell killing is a likely explanation for the observation that induction of G418r colonies is often reduced under conditions of high-density plating, long treatment of DNA-CaPO4 precipitates, and long expression time of G418 selection. These results suggest that in some instances transfection efficiency using pSV2-neo DNA should be carefully evaluated because culture conditions can mask the induction of G418r colonies.